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行った（α = 0.05，両側）． 
COP動揺スペクトルの解析． 
COP動揺の殆どの周波数成分は 2.0Hz以下に含ま
れ（Duarte と Zatsiorsky, 2002），重心動揺国際基準
（Kapteyn ら, 1983）でも最高周波数を 10.0Hz と定
義しており，当予備実験の COP 動揺時系列にも
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Kristinsdottir, Hafström, Magnusson, と Johansson, 
2004; Vuillerme, Pinsault,と Vaillant, 2003），これら各
感覚系は，COP動揺の特定の周波数帯域に関与する
ことが分かっている（Soames と Atha, 1982）．図 2




Soechting, と Berthoz（1977），Fukuoka, Tanaka, Ishica, 
とMinamitami（1999）は，視覚入力は，立位姿勢制
御における低周波数帯域（約 1.0Hz）で利用される
と報告している．一方，Golomer, Cremieux, Dupui, 







y = -1.60 x + 138.35 
y = -1.00 x + 105.94 









y = 2.10 x + 94.42 










内山応信／ B／ 2018, vol. 5, 97-101
内山応信/秋田県立大学ウェブジャーナル B/2018, vol. 〇, 〇-〇. 
 

























Bock, O. (2005) Components of sensorimotor adaptation 
in young and elderly subjects. Exp Brain Res., 160, 
259-263. 
Clower, D., Boussaoud, D. (2000) Selective use of 
perceptual recalibration versus visuomotor skill 
acquisition. J Neurophysiol., 84, 2703-2708. 
Duarte, M., & Zatsiorsky, V.M. (2002) Effects of body 
lean and visual information on the equilibrium 
maintenance during stance. Exp Brain Res., 146, 
60-69. 
Fukuoka, Y., Tanaka, K., Ishica, A., & Minamitami, H. 
(1999) Characteristics of visual feedback in postural 
control during standing. IEEE Trans Rehabil Eng., 7, 
427-434. 
Fransson, P.A., Kristinsdottri, E.K., Hafstrom, A., 
Magnusson, M., & Johansson, R. (2004) Balance 
control and adaptation during vibratory 
perturbations in middle-aged and elderly humans. 
Eur J Appl Physiol., 91, 595-603. 
Golomer, E., Cremieux, J., Dupui, P., Isableu, B. & 
Ohlmann, T. (1999) Visual contribution to 
self-induced body sway frequencies and visual 
perception of male professional dancers. Neurosci 
Lett., 267, 189-192. 
Kapteyn, T.S., Bles, W., Njiokiktjien, C.J., Kodde, L., 
Massen, C.H. & Mol, J.M. (1983) Standardization 
in platform stabilometry being a part of 




Lestienne, F.G., Soechting, J., & Berthoz, A. (1977) 
Postural readjustments induced by linear motion of 
visual scenes. Exp Brain Res., 28, 363-384. 
Allan, L.M., Ballard, C.G., Rowan, E.N., Kenny, R.A. 
(2009) Incidence and prediction of falls in 
dementia: a prospective study in older people. PLoS 
One., 4(5), e5521. 
Montero-Odasso, M., Verghese, J., Beauchet, O., 
Hausdorff, J.M. (2012) Gait and cognition: a 
complementary approach to understanding brain 
function and the risk of falling. J Am Geriatr Soc., 
60(11), 2127-2136. 
Soames, R.W., & Atha, J. (1982) The spectral 
characteristics of postural sway behaviour. Eur J 
Appl Physiol Occup Physiol., 49, 169-177. 
Vuillerme, N., Pinsault, N., & Vaillant, J. (2005) Postural 
control during quiet standing following cervical 
muscular fatigue: effects of changes in sensory 
inputs. Neurosci Lett., 378, 135-139. 
 
 
 平成 30年 6月 30日受付 
平成 30年 7月 10日受理 
 
- 100 -
内山応信／ B／ 2018, vol. 5, 97-101
内山応信/秋田県立大学ウェブジャーナル B/2018, vol. 〇, 〇-〇.
- 1 -
Static Postural Control Adaptation to Visual Perturbations
An exploratory experiment to generate hypotheses
Masanobu Uchiyama1
1 Research and Education Center for Comprehensive Science, Akita Prefectural University
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Please address correspondence to Masanobu Uchiyama, Research and Education Center for Comprehensive Science, Akita Prefectural University, 
The adaptation of the static postural control of human beings under visual perturbations using inversion prism lenses has scarcely been studied. 
The present exploratory and preliminary experiment attempted to examine the presence or absence of postural adaptations. The authors measured 
the center of foot pressures (COPs) in three healthy young adults who were placed in an upright standing posture for one minute under two visual 
conditions: the open-eyes (OE) condition as a control context (two trials) and the prism condition, which required participants to wear inversion 
prism lenses (10 trials). A tester calculated adaptations by recording and analyzing the COP time series in both conditions. In the prism condition, 
the COP path length exhibited a declining trend of recovery after exhibiting considerably larger values than the OE condition during the first trial. 
In contrast, the COP mean power frequency exhibited a rising trend with the repetition of trials. These adaptation trends observed in the
preliminary experiment require further examination using inferential statistics for them to be generalized.
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